Introduction
Recent clinical and experimental reports indicate that elevated levels of several enzymes, especially glutamic oxalacetic transaminase (GOT), appear in serum early after myocardial infarction and that concurrently there is a demonstrable decrease in the activity of the enzyme in the infarcted area of the heart1).
In the present study, accordingly, histochemical methods were applied to microscopic slices of heart muscle in an attempt to visualize the sites of activity of GOT and certain other enzymes such as succinic dehydrogenase (SDH) and leucine aminopeptidase (LAP). Details concerning the sequence of histochemical alterations associated with ischemic necrosis of myocardium following the occlusion of the coronary artery are still fragmentary and incompletely understood. Only few systematic experiments, indeed, have been made to apply modern histochemical technigues to this problem2,3). Hecht and his co-workers4) dealt with histochemical and electron microscopic changes of myocardical infarction in the experimental animals after occlusion of the branch of the coronary artery.
In a preceding paper, the auther5) reported a new histochemical method applicable to microscopic specimens that permitted the identification of GOT in the animal tissues. The present study was undertaken, in parallel with the foregoing, to supplement the microscopic observations and to provide additional information concerning the biochemical changes of GOT in serum that occur in early myocardial infarction.
The previously described method for the demonstration of GOT at a histochemical level was applied to this purpose. The earliest changes in ischemic heart muscle appeared between 3-6 hours after occlusion of coronary artery and consisted of small vacuolization or diffuse brown pigment with less orderly arranged myocardial fibers. Occasionally, the injured areas were poorly demarcated.
In the other slices stained with hematoxylin and eosin, the slight interstitial edema and hyperemia of capillaries and venules were seen. In 24 hours, histochemical changes of the infarcted area were more pronounced, in which muscle fibers showed irregular staining due to fragmentation and disintegration of myofibrils.
In preparations stained with hematoxylin and eosin, myofibrils showed loss of cross striations and scattered nuclei were dense and pyknotic.
The peripheral portions of infarcts became infiltrated with neutrophils, poorly stained with GOT reaction.
In seven days, there was replacement of necrotic muscle by granulation tissue containing proliferative fibroblasts, immature collagen fibers and scattered neutrophils.
By GOT stain, the outlines of muscle structure were evident in the area of infarction and nuclei of the fibroblasts in the infarct showed small deposits of diazonium pigment. Their enzyme activities of fibrous tissue were much less than that of normal heart muscle, however, remaing myocardial elements were relatively more intense in activity than the normal myocardial fibers.
SDH-In 6 hours, there was an irregular reduction of enzymatic staining of the ischemic myocardium and, in one week, proliferating fibroblasts in the infarcted regions of heart showed no enzymatic activity.
LAP-In early stages of myocardial ischemia in 6 hours, LAP activity clearly decreased and, in 7 days, definite connective tissue proliferated with time, and then the intensity of LAP stain became increasingly prominent. The mean concentration of GOT in the serum in this experiment are listed in Table  1 Enzyme levels in the serum at varing periods following infarction of rat heart. Table 1 . Maximum of GOT activity in the serum was reached in 24 hours after operation and, in agreement with biochemical data of Jennings and his associates1), an examination of this histochemical study reveals that there is decrease in the activity of transaminase in ischemic or necrotic areas as compared with the other parts of heart (Table 2) . Moreover the histochemical findings showed the disintegration and diffuse staining of degenerated myocardial fibers within infarcts, and then presumed probably due to increased permeability of muscle cell membrane. 
